Metabolism of liposomes prepared from a labelled ether analog of 1,2-dioleoyl-sn-glycero-3-phosphocholine in the rat.
To synthesize the ether analog of 1,2-diacyl-sn-glycero-3-phosphocholine (PC), 1-O-cis-9'- octadecenyl -2-O-cis-9'-[9',10'(n)-3H] ocatadecenyl -sn-glycero-3- phosphocholine, we have adapted available methodology and have obtained a product of high specific activity and purity. The labelled dioleyl ether phosphatidylcholine ( DOEPC ) was used to prepare 250-350 A unilamellar liposomes, which contained also PC and free cholesterol. Following intravenous injection into rats, labelled PC was cleared from the plasma at a faster rate than DOEPC . The uptake of both labelled compounds by the liver increased up to 3 h, at which time there was about 40% of injected PC and 60% of DOEPC . The PC disappeared more rapidly than the DOEPC , so that 17 and 48% of injected label were present in the liver 24 h after injection of PC and DOEPC , respectively. Ten days after injection of DOEPC , about 10% of the label was still present in the liver. During the first 5 days after injection of DOEPC , 10% of radioactivity was found in the gastrointestinal tract and about 20% in the carcass; no increase in carcass radioactivity occurred during the loss of label from the liver. 24 and 48 h after injection of DOEPC , 40% of liver radioactivity was present in a neutral lipid, which on TLC comigrated with triacylglycerol. Since after alkaline hydrolysis this compound comigrated with diacylglycerol, it appears that the ether bond of DOEPC was not hydrolyzed, but after removal of phosphocholine, presumably by phospholipase C, the diether glycerol was reacylated . In experiments in vitro, the rate of exchange of labelled PC with red blood cell phospholipids exceeded that of DOEPC . Incubation of cultured hepatocytes with liposomes containing PC and/or DOEPC resulted in uptake of both phospholipids and metabolism of DOEPC to neutral lipids. The present findings indicate that DOEPC undergoes slow metabolism and can be eliminated from the body. These properties could prove advantageous for the use of DOEPC as a carrier of drugs and possibly as a carrier of free cholesterol in reverse cholesterol transport.